Background: To our knowledge, verum acupuncture has never been directly compared with sham acupuncture and guideline-based conventional therapy in patients with chronic low back pain.
impairing, and disabling condition, often long-term, with an estimated lifetime prevalence of 70% to 85%. 1 It is the second most common pain for which physician treatment is sought and a major reason for absenteeism and disability. 1, 2 Considering direct and indirect costs in terms of health care and lost productivity, the annual cost of low back pain to society is staggering. 2, 3 National and international guidelines do not recommend one treatment over another. While many treatment methods have been tried, including behavioral modifications, nonsteroidal anti-inflammatory drugs, and physiotherapy, randomized controlled trials have failed to demonstrate that any of these is clearly more effective for relieving pain or improving functional outcomes. 4 Thus, acupuncture is increasingly used as an alternative therapy. However, the value of acupuncture for the treatment of low back pain is still controversial. A recent Cochrane review could only conclude that acupuncture may be useful as an adjunct to other therapies. 5 To our knowledge, no studies have directly compared acupuncture with guideline-based conventional therapy. The German Acupuncture Trials (GERAC) was designed to investigate whether acupuncture is more efficacious in reducing chronic low back pain than conventional therapy or sham acupuncture.
METHODS

STUDY DESIGN AND PARTICIPANTS
The design of this multicenter, randomized trial has been described. 6 Main inclusion criteria were as follows: age 18 years or older, clinical diagnosis of chronic low back pain for 6 months or longer, mean Von Korff Chronic Pain Grade scoretional Ability Questionnaire score of less than 70%, 8 no previous acupuncture for treatment of chronic low back pain, and signed informed consent. Primary exclusion criteria were previous spinal surgery; previous spinal fractures, infectious, or tumorous spondylopathy; and chronic pain caused by other diseases 6 ( Table 1) . Patients were made aware of the study through newspapers, magazines, radio, and television. A list of physicians participating in the randomized trials was available on the Internet or could be requested from the medical insurance companies or the study center. Only patients who had been therapy-free for at least 7 days were eligible for screening. Figure 1 shows participant progress through the study.
Acupuncture was administered in 340 outpatient practices by physicians of various specializations who had at least 140 hours of acupuncture training: 55% had undergone basic training (mean, 213 hours) and 45% had advanced training (mean, 376 hours). The study physicians had practiced acupuncture for 2 to 36 years (median, 8.0 years). All took part in a 1-day training session with emphasis on acupuncture methods and study design. Each patient in the study practices was seen by the same physician-acupuncturist at each session. Independent telephone interviewers assessed outcome measures.
The study was conducted in accord with International Conference on Harmonization [of Technical Requirements for the Registration of Pharmaceuticals for Human Use]-Good Clinical Practice (ICH/GCP) criteria, including independent regular monitoring and establishment of an independent data safety monitoring committee. All study participants provided written informed consent and the study was approved by local ethics committees.
INTERVENTIONS
Patients were randomized to receive verum acupuncture, sham acupuncture, or guideline-based conventional therapy. All interventions comprised ten 30-minute sessions, generally 2 sessions per week, and 5 additional sessions if, after the tenth session (Figure 2 ), patients experienced a 10% to 50% reduction in pain intensity (Von Korff Chronic Pain Grade Scale). 6 Interviewers and patients were blinded to this criterion. In all telephone interviews, patients were asked specifically about use of medication and physical therapy.
The sterile, disposable needles (Asiamed, Pullach near Munich, Germany) used for verum and sham acupuncture were identical and were either 0.25ϫ40 mm or 0.35ϫ50 mm. Only body needle acupuncture, without electrical stimulation or moxibustion, was allowed. Verum acupuncture consisted of needling fixed points and additional points (from a prescribed list) chosen individually on the basis of traditional Chinese medicine diagnosis, including tongue diagnosis. Fourteen to 20 needles were inserted to a depth of 5 to 40 mm depending on location. Induction of de Qi (the sensation felt when an acupuncturist reaches the level of Qi [numb radiating sensation indicative of effective needling] in the body) was elicited by manual stimulation. Sham acupuncture on either side of the lateral part of the back and on the lower limbs was also standardized, avoiding all known verum points or meridians. As with verum acupuncture, 14 to 20 needles were inserted, but superficially (1-3 mm) and without stimulation.
The methods of acupuncture and Chinese diagnosis were established on the basis of the international literature and a consensus process with international experts. The exact method of acupuncture has been published. 6, 10 For acute episodes of pain, only rescue medication was permitted in both acupuncture groups. This was strictly defined as nonsteroidal antiinflammatory drugs to be taken on no more than 2 days per week up to the maximum daily dose during the therapy period and only 1 day per week during follow-up. Use of any additional therapies for pain during the entire study period was prohibited Patients in the conventional therapy group received a multimodal treatment program according to German guidelines.
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The guidelines provide the treating physician with recommendations about the treatment algorithm and assess the various therapy forms according to the degree of evidence based on a literature search and recommendations of the specialist associations. Conventional therapy included 10 sessions with personal contact with a physician or physiotherapist who administered physiotherapy, exercise, and such. Physiotherapies were supported by nonsteroidal antiinflammatory drugs or pain medication up to the maximum daily dose during the therapy period. Rescue medication was identical to that for the acupuncture groups.
During acupuncture treatment, communication with the patient was limited to necessary explanations to avoid unblinding the patient by suggestive remarks. Patients in all 3 groups were informed before randomization that acupuncture would be offered after completion of the trial.
OUTCOME MEASURES
Telephone interviews by trained employees of the study center were conducted at baseline and at 1 1 ⁄2, 3, and 6 months. Our primary outcome was treatment response 6 months after randomization, defined as 33% improvement or better on 3 pain-related items on the Von Korff Chronic Pain Grade Scale 7 or 12% improvement or better on back-specific functional status measured by the Hanover Functional Ability Questionnaire. 8 Patients who had recourse to additional treatments other than rescue medication were classified as nonresponders, as were unblinded patients.
Secondary outcomes were responder rate at 1 1 ⁄2 and 3 months after randomization, scores on the 12-item Short Form Health Survey, 12 and patient global assessment of therapy effectiveness on a scale of 1 (very good) to 6 (fail). 13 Physicians documented medication use, acupuncture treatment, and adverse events at each session and at the final examination after 6 months. Patient blinding was assessed at the 6-month interview by asking whether their physician had informed them of their allocation and, if not, by asking the method of acupuncture and how certain they were of their response.
14 All interview questions were given to the patients during the baseline visit.
RANDOMIZATION AND BLINDING
The 1:1:1 randomization was performed dynamically by a computer program balancing for 2 levels of chronification (Ͻ2 or Ն2 years), 2 levels of fear avoidance belief 15 (Ͻ4 or Ն4 average total points), 2 levels of activity (Ͻ60 or Ն60 minutes), patient expectations, 16 and trial center. The previous allocation scheme and a prespecified list of random numbers were used. After successful completion of the baseline interview and once the patient had come for the first treatment, the physician called a randomization hotline that registered the patient in the study and faxed the patient's assigned treatment group to the physician.
Patients were blinded to the type of acupuncture. They were told they would be treated with a traditional Chinese form of acupuncture (verum), with a form of acupuncture developed especially for this study (sham), or with conventional therapy. Investigators could not be blinded to the method of acupuncture, but the interviewers were.
STATISTICAL ANALYSIS
The primary analysis included all randomized patients on the intent-to-treat basis. Patients in all groups who missed the 6-month-assessment were, therefore, classified as nonresponders. Response rates were tested for differences using the 2-sided Fisher exact test. The multiple testing problem caused by the comparison of 3 treatment methods was handled by a closed test procedure to guarantee the type I error level of 5% for all pairwise comparisons. Two tests comparing verum acupuncture with the 2 control groups at a level of 2.5% each were performed as a first step. 6 If this global test ruled out the null hypothesis of no difference among the 3 treatments, then all 3 pairwise comparisons were performed at a level of 5%. The study was powered to detect a change of 10% in response rates (verum acupuncture, 60%; conventional therapy, 50%; and sham acupuncture, 40%), with 95% power for the global test. Assuming a 30% dropout rate, this led to a required sample size of 354 patients per group. Exploratory analyses were performed for all secondary end points. Sensitivity analyses included comparisons with grouping by treatment, dropping patients who missed the 6-month assessment, and best and worst imputation of missing data at 6-month assessment in all pairwise comparisons.
RESULTS
PARTICIPANTS
Overall, 1802 patients with low back pain were screened, and 1162 were randomized between March 7, 2002 (first randomization), and December 12, 2004 (last randomization) (Figure 1 ). The primary reason for nonrandomization was insufficient severity of disability as measured with the Hanover Functional Ability Questionnaire. One patient dropped out because of pregnancy and was excluded from the primary analysis. Twenty-three patients in the intent-to-treat population in the conventional therapy group missed the 6-month telephone assessment and were, thus, classified as nonresponders. They were not included in a secondary sensitivity analysis, thereby statistically favoring the conventional therapy. This reduced the therapy effect in the response rates between acupuncture and conventional therapy by less than 1%. Overall, the primary results remain stable. Balanced randomization ensured that there were no relevant differences between the 3 treatment groups insofar as the 5 potentially prognostic factors ( Table 2) .
TREATMENTS AND BLINDING
A total of 13 475 treatment sessions were conducted (verum acupuncture, 4821 [mean, 12.5 per patient]; sham acupuncture, 4590 [mean, 11.9 per patient]; conventional therapy, 4064 [mean, 10.5 per patient]). Mean±SD treatment time per session was 30.5 ± 2.5 minutes in all groups. The number of patients who received the 5 additional sessions was 232 (59.9%) in the verum group, 209 (54.3%) in the sham group, and 192 (52.5%) in the conventional group. The therapies given in the conventional group were physiotherapy (n=197; mean, 11.7 sessions per patient), massage (n = 180; mean, 9.5 sessions per patient), heat therapy (n=157; mean, 9.7 sessions per patient), electrotherapy (n = 65; mean, 8.8 sessions per patient), back school (ie, a practical education in the management of back pain) (n=36; mean, 8.1 sessions per patient), injections (n=48; mean, 5.6 per patient), and guidance (n = 56; mean, 4.2 sessions per patient). In a few patients, therapies included infusions, yoga, hydrojet treatment, and swimming. Pharmacologic treatment in the conventional therapy group consisted of analgesics in 95% of patients (n= 183; mean, 16.2 per patient). At the end of the study, patients rated the credibility of both acupuncture forms positively. Blinding seems to have been maintained: most patients did not correctly identify or did not know which form they had received ( Table 3) . Primary outcome at 6 months could be assessed in 96.1% (1117 patients [377 received verum; 376 sham, and 364 standard treatment]) of all randomized patients. Table 4 gives the response rates and between-group differences at 6 months. Almost half of patients in the acupuncture groups but only one-fourth of patients in the conventional therapy group benefited. Because the P value of the comparison of verum acupuncture and conventional therapy is Յ2.5% and the P value of the comparison of sham acupuncture and conventional therapy is Յ5.0%, both differences are statistically significant according to the closed testing procedure.
CLINICAL OUTCOMES
Verum acupuncture was not superior to sham acupuncture, with an observed difference of 3.4% (P=.39). Before application of the nonresponder criterion, success rates were about 30% greater; that is, in any group, about 25% of pa- tients were classified as nonresponders because they had recourse to additional therapies ( Table 5 ). Patients in both acupuncture groups also had clinically meaningful better results for all secondary outcome measures, including medication use ( Table 6) . No center effects were found.
ADVERSE EVENTS
During the 6 months after randomization, 40 serious adverse events were documented, 12 each in the verum and sham acupuncture groups and 16 in the conventional therapy group. All were deemed unrelated to the intervention. The number of serious adverse events corresponds to the statistically expected frequency. 17 In addition, 476 clinically relevant adverse effects were reported by 257 patients (22.6%), with no significant difference between therapy groups (P = .81).
COMMENT
To our knowledge, the present study is the largest and most rigorous trial to investigate the efficacy of verum acupuncture for chronic low-back pain compared with sham acupuncture and guideline-based conventional therapy. The study yielded several surprising results. First, almost half of the patients in both acupuncture groups were responders. They experienced clinically relevant improvement in pain intensity or back-specific disability without having recourse to concomitant therapies. Second, only one-fourth of the patients receiving conventional therapy, consisting of a multimodal combination of pharmacologic and nonpharmacologic treatments, responded to treatment. Acupuncture, regardless of the technique, was significantly more effective than conventional therapy at all follow-up points. To our knowledge, this is the first time superiority of acupuncture over conventional treatment has been unequivocally demonstrated for the primary and secondary outcomes, including medication reduction, in contrast to studies with a usualcare group. 5, 18 Third, there was essentially no difference between the results for verum and sham acupuncture.
What conclusions can be drawn from these findings? First, the unexpected finding of similar effectiveness of sham and verum acupuncture forces us to question the underlying action mechanism of acupuncture and to ask whether the emphasis placed on learning the traditional Chinese acupuncture points may be superfluous. Second, while all randomized trials and meta-analyses to date have failed to show a clear advantage of acupuncture over conventional therapy for chronic low back pain, our findings demonstrate significant superiority.
A recently published meta-analysis of acupuncture for low back pain 19 concluded that "Current preliminary data suggest that acupuncture may be more effective than ineffectivecontrolsforprovidingshort-termreliefofchroniclowback pain." 20(p692) In contrast, we show superiority over an activecontrolgroup.Thenonsuperiorityofverumoversham acupuncture found in our study is in agreement with a recently published study 21 that was conducted at the same time as ours.
The comparison of sham vs verum acupuncture was intended to differentiate the physiologic (specific) from the psychologic (nonspecific) effects of acupuncture. Among the nonspecific effects for both forms of acupuncture are positive patient expectations about acupuncture paired with negative expectations about conventional medicine, more intensive physician contact, and the experience of an invasive technique (needling). Given that the 2 forms of acupuncture are indistinguishable to the patient, any differences in outcomes between the 2 forms must be attributable to specific treatment effects. However, the 2 forms did not dif- a Values are given as number of patients (percentage). b Success was defined as 33% improvement or better on 3 pain-related items on the GCPS.
c Success was defined as 12% improvement or better on the back-specific HFAQ.
d Success was defined as 33% improvement or better on 3 pain-related items on the CPGS or as 12% improvement or better on the back-specific HFAQ.
e Patients who had no success in the combined CPGS, HFAQ, or unblinded groups.
f Patients who had no success in the combined CPGS, HFAQ, or unblinded groups; missed the 6-month assessment; or had recourse to other than permitted concomitant therapies during follow-up, regardless of symptom improvement. fer insofar as the primary outcome. This cannot be explained solely by positing the existence of additional, previously unknown acupuncture points or regions because in the sham acupuncture, needles were inserted only very shallowly and without elicitation of de Qi. Several other hypotheses must be considered instead: (1) there are no specific acupuncture effects at all; (2) the specific acupuncture effect is very small and is overlaid by nonspecific effects; and (3) there exist specific acupuncture effects, the nature of which is still unknown, that lead to symptom improvement independent of point selection and depth of needling. The results for conventional therapy were significantly poorer than those in the 2 acupuncture groups. This raises questions about qualitative and quantitative aspects of conventional therapy. The number and duration of patienttherapist contacts were designed to be as similar as possible to those in the acupuncture groups. A comparison of the conventional therapy as delivered in our study with several studies of routine care in Germany (eg, Chenot et al 22 ) shows that the treatment in this study was superior in both quality and quantity. We, therefore, assume an efficient level of care for the conventional therapy arm.
To minimize potential nocebo effects, participants had the opportunity to receive 10 acupuncture sessions after the completion of the study regardless of their assigned group. Furthermore, every patient had the alternative of participating in a cohort study designed to examine the adverse effects of acupuncture therapy. 17 The advantage of this was that patients with positive expectations of acupuncture and negative expectations of conventional therapy could be excluded at the outset.
The superiority of both forms of acupuncture suggests a common underlying mechanism that may act on pain generation, transmission of pain signals, or processing of pain signals by the central nervous system and that is stronger than the action mechanism of conventional therapy. The underlying mechanism may be a kind of superplacebo effect produced by placebo and all nonspecific factors working together. Nevertheless, the effectiveness of acupuncture cannot be attributed merely to a placebo effect because there is no reason to believe that the action mechanism of conventional therapy is the result solely of the placebo effect. Nor can the conditions of a randomized trial be responsible for the unexpected success because the same success rates after 3 and 6 months were measured under conditions of everyday practice. 23 Nevertheless, the effectiveness of sham acupuncture and the principle of nihil nocere suggest that a discussion is called for about the necessary depth of insertion of acupuncture needles. a Treatment response after 6 weeks was defined as 33% improvement or better on 3 pain-related items on the CPGS or 12% improvement or better on the back-specific HFAQ. Patients in the acupuncture groups who had recourse to other than permitted concomitant therapies during the study were classified as nonresponders regardless of symptom improvement.
b Treatment response after 3 months was defined as 33% improvement or better on 3 pain-related items on the CPGS or 12% improvement or better on the back-specific HFAQ. Patients who had recourse to other than permitted concomitant therapies during the therapy and follow-up up to 3 months were classified as nonresponders regardless of symptom improvement.
c Low values better.
d High values better.
